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Description 

r o :rTo^e.X f inis h andtot h ewoo.or 

irtiSs by W R. Middlebrook and H. Phillips mJ- 
Soc Dyers and Colorists, 57 (1941), W" 
H4 aid AN. Davidson and R. Preston ,n J Text 
„ hkm naaes 685-707 (also described in 
not always as explicitly 
. h « in EP-A-0 134 267, the object of these 
c "£JL was to achieve a complete 
enzynim outer surface ot 

asoect of the wool is lost. 

P The object of the present invent.cn is to pro 
duce wool and animal hairs which keep trior na 
2 aspect and still have scales, but are low-in- 

ZZ to felt at the latest' after 3 cycles of the 
SrL 5 A washes, the 
wool according to the invention can stand at least 
nf these cvcles without felting. 

Another method to determine whether the wool 
fibred be ailed felt-free is the well known 
CuSx-Test according to IW8 Test Method 185. 
I th ch the shrinkage properties of wool are de - 
ermined by treatment for one hour in cube fomun 
a standardised washing appliance. I . ft* ^ testjhe 
wool should have an area shrinkage of S 10/. after 
a cubex test lasting at least one hour By area 
shrinkage is understood the sum of the /.shrink 

deteriorate by less than 20 %. 



The invention, therefore, relat s to a process 
for r Ruction o, woo, S 
animal hair, which have a low-in-felt or 
finish d fined by th following properti s. 
s ,in ' S a an area shrinkage (sum of the * 

lenqth and the % shrinkage in width) of £ Wo 
K*. Cubex test lasting a, least one hour or 
after 5 cycles 7 A according to IWS TM 31 1 . 
b) a oZ of yarn strength, compared w,th un- 
dated wool or hair, of less than 1 5 %. and 

comprising an oxidative pretreatment of the woo. 
or ha . followed by treatment thereof w*. 
J5 p otease. characterised^^ ^oht- 

rthewoo, or the hair is contacted with the 
P olease by means of impregnation from a short 
20 bath having a liquor -to -goods ratio in the 
range of 1:0.7 to 1:5; 
that the wool or hair is squeezed out ana 
e) he wool or hair, with the protease fromjne 
bath still thereon, is subjected to thermal tr * - 
ment at a temperature between room 
25 rUre(20-C)and140Xw«hbigh«re- 
nuencv (HF) waves for up to one hour. 
Q By please is understood any protein -P , - 
tina enzyme. Suitable proteases are enzymes re 
30 covered from bacteria, for example ^rase-Pro 
nase E protease P. subtilysin. thermolys.n. as well 
as enzymes from animal or plant origin, or exan - 
J tr/psin, pepsin. ^ZfgZtZ. 
tures of various enzymes can also be use . 

35 proteases are available « rc,a ' y ^ r ^_ 
^teases for the process according to the inven 
CTe the anima'and vegetable enzymes, espe- 

^TeTeSeness of the enzyme employed can 
„ be adding specific 

cystein. dithioerythrol. dithiothrerto. ^JJ^Soh 
Jethanol. Further additives, such as salts which 
are known for stabilising enzymes, can also oe 
uid e g. calcium or zinc chloride. These £to are 
45 employed in a quantity which corresponds to the 

"^tment of the woo. or hair wit* a protease is 
Pffected by means of impregnation from a short 

and 60-C The treatment liquor or paste ,s prefer 
ably set at a pH value between 4 and 9. spec y 
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5-7, using a commercial buffer. 

The protease is conveniently us d in a quantity 
of 0.1 to 5 %, calculated on the dry weight of the 
wool. Wh n applied by means of impregnation, the 
protease is used in a quantity of 0.1 to 2%, cor- 
responding to an enzyme activity of 400 to 1500 
CDU(casein digesting unit)/mg. Preferably a quan - 
tity of 0.5 to 1 % is used. 

Directly after the enzymatic treatment, the wool 
or hair is either left to dwell and/or undergoes 
thermal treatment. The dwelling period may last 
from a short interim period to several hours, with 
partial or complete drying of the goods. Depending 
on the temperature, the thermal treatment may take 
place for a few minutes up to several hours, op - 
tionally until the wool is dry. High frequency (HF) 
waves are used for the thermal treatment. In the 
HF drier, the wool or hair is conveniently treated at 
about 100-102'C between 10 minutes and 1 
hour. The conditions for the dwelling period or the 
thermal treatment are chosen such that the wool 
obtained has the desired properties, and preferably 
such that the enzyme is simultaneously disac- 
tivated at the end of the treatment. Any enzyme 
that is still active can also be disactivated by 
known methods after treatment. 

The wool or hair is then washed and dried, and 
further processed. 

The process according to the invention may be 
used both for wool and for other protein - contain - 
ing animal hairs. The fibre material may exist in 
various stages of processing, e.g. in the form of 
flocks, tops and roving, yarn, knitted goods, woven 
goods, non-wovens or felts. The wool may be 
used for the process according to the invention in 
the raw or pre - treated state. 

In order to attain certain effects and/or to op - 
timise the effect of the protease, it may be conve - 
nient to carry out special pre -treatments prior to 
the enzymatic treatment. Suitable pre -treatments 
for wool or hair may be for example oxidative 
treatments, e.g. with hydrogen peroxide, optionally 
in the presence of a stabiliser, with potassium 
permanganate, Caro's acid, chlorine or chlorine - 
containing compounds such as chlorine gas, 
hypochlorites or organic chlorine carriers, or with 
ozone. 

After the pre -treatment, the wool or hair is 
rinsed and dried. 

In a preferred feature of the process according 
to the invention, the wool or hair is chlorinated by 
oxidation and then treated with a protease. 

The oxidative chlorination of the wool or hair is 
preferably carried out using active chlorine, e.g. in 
the form of chlorine gas in water or in the form of 
sodium hypochlorite with hydrochloric acid. This 
pre-treatm nt may be carried out by known 
methods. The wool or hair preferably undergoes 



mild chlorination. The wool or hair is preferably 
chlorinated with a quantity of 0.1 to 2% of active 
chlorine, calculated on the dry weight of the wool 
or hair. This treatment advantageously takes place 
5 at a pH of 2-3 for 1 to 10 seconds. Chlorination is 
preferably effected at a temperature of between 10 
and 30* C. 

After the pre -treatment, in order to attain the 
desired enzymatic effect, it is advantageous for the 

w wool or hair to be free from residual pre - treatment 
agents and to have a pH in a neutral range. 

After chlorination, the fibre material is treated 
so as to be free from residual chlorine, and is 
subsequently or simultaneously neutralised. The 

75 chlorine present on the fibre or in the fibre is 
removed by treatment with a reducing agent, for 
example sodium bisulphite, sodium sulphite etc. 
Neutralisation is advantageously carried out with an 
alkaline compound, for example an alkali metal 

20 carbonate. 

Depending on the chosen conditions of the 
process, with or without pre -treatment, the scaly 
layer of the wool or hair is partly or only slightly 
changed or activated. As a result of the enzyme 

25 treatment, woo! or hair is obtained which has re- 
duced felt behaviour and does not provoke prob- 
lems during further processing (spinning, bleach- 
ing, dyeing) and during usage and washing of the 
articles made therefrom. The wool which is treated 

30 in accordance with the invention has a soft and, 
which is particularly advantageous, natural woolly 
handle. When it is chlorinated as tops and is then 
treated enzymatically as mentioned above, an es - 
pecially soft wool or hair is produced. The dyeing 

35 behaviour of the wool or hair which is treated 
according to the invention and the fastness prop- 
erties of the dyed wool or hair are also not ad- 
versely affected, on the contrary they are consid - 
erably improved. 

40 The following examples illustrate the invention. 
All percentages are by weight and all temperatures 
are given in Centigrade. 

EXAMPLE 1 

45 

Wool tops are firstly padded for 3 seconds at a 
temperature of IO-20* on a split padder for tops 
with chlorine water containing 0.4 % active chlo - 
rine. The wool is subsequently rinsed, then treated 
so for 45 seconds with liquor containing 4 g/l sodium 
carbonate and I g/l sodium bisulphite, and washed 
twice. 

Wool tops are padded at 40* with an aqueous 
liquor which is buffered to pH 6.0 and contains 0.5 
55 % esp rase [Bac. lich., obtainable from Novo 
(Denmark)] calculated on the dry weight of the 
tops, and then squeezed out to a pick-up of 50 
%. 
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minutes in a HF dner « ™ ied 
be spun with little waste is obtamed. 

sistant properties is obtained. 



Iwlis. of yw •wo" 1 ' compawl .If 

1JS « °< "» ,5%; 

" d a „=l0.9*"««' te '« i " a ' S0 '" 9SS 

than 20%- 
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Claims 

orotein- containing animal nair, wmu 
K telt or 1e.t-free finish de ned y 

an area shrinkage (sum of the /. shrink 
ane in ength and the % shrinkage in width) 

s 0% after a Cubex test of at least one 
hour or after 5 cycles 7 A according to IWS 

^aloss of yarn strength . con^ j£ 
untreated wool or hair, of less than t5/o, 

"an elongation which deteriorates by less 

e) the wool or hair, wnn vm v 

L hath still thereon, is subjected to ther 

hour. 

^pslcpancteMmotbromolam. 

weight of the wool or hair. 



,. Voiron zu- von e 

gleich zur unbehandeiten von« 

handlung mrt einer Prot ^L^vo^ 
35 hanoHungeine Cnlonerung 

e,ner tn f m,sc ™" Bau mtemperatur 
Temperatur zwischen enz 

(20 °C) und 140 u mix 
(HF)-Wellen unterworfen wird. 



45 



50 



55 



kennzeichnet. dass d.e vem 

Esperase, Pronase E, I ? row ' tin oder 

Thermolysin, Trypsin. Pepsin. Pancreaon 

Bromelain ist. 
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Trockeng wicht der Woll Oder Haare, ver- 
wendet wird. 

4. Enzymatisch behandelte, harzfreie Woll oder 
Tierhaare mit weitgehend unveranderter 
Schuppenschicht, die folgende Eigenschaften 
aufweisen: 

a) eine Flachenschrumpfung (Summe der 
prozentuellen Langeschrumpfung und der 
prozentuellen Brelteschrumpfung) von £ 10 
% nach einem Cubextest von mindestens 
einer Stunde oder nach 5 Zyklen 7 A ge- 
mass IWS TM31, 

b) einen Verlust der Gamfestigkeit Im Ver - 
gleich zur unbehandelten Wolle oder Haa- 
ren von weniger als 1 5 %, 

c) eine Dehnung, die weniger als 20 % 
verschlechtert. 

Revendications 

1. Procede de preparation de laine ou de poils 
d'animaux, faiblement feutrables ou infeutra- 
bles et dSfinis par 

a) un n%6cissement de surface (somme du 
% de retrecissement dans la longueur et du 
% de retrecissement dans la largeur) $ 
10% apres un essai Cubex d'au moins 1 
heure ou apres 5 cycles 7A selon IWS TM 
31, 

b) une perte de resistance du file\ par rap - 
port a la laine ou aux poils non traites, 
inferieure a 15% et 

c) un allongement qui se dSteriore de moins 
de 20%. 

comprenant un pr£ -traitement oxydant de 
la laine ou des poils suivi par leur traitement 
avec une protease, 

caracterise* en ce que le pre- traitement 
oxydant est un chlorage utilisant du chlore 
actif, en ce que 

d) la laine ou les poils sont mis en contact 
avec la protease par impregnation en bain 
court avec un rapport de bain de 1:0,7 a 
1:5, 

en ce que la laine ou les poils sont expri - 
m£s et en ce que 

e) la laine ou les poils.avec la protease 
provenant du bain et encore presente sur 
eux, sont soumis pendant une heure maxi - 
mum a un traitement thermique a une 
temperature comprise entre la temperature 
ambiante (20* C) et 140*C avec des ondes 
a haute frequence (HF). 

2. Un procede selon la revendication 1» 

caracterise en ce que la protease utilise* est 
Tespdrase, la pronase E, la protease P, la 



subtilysine, la thermolysine, la trypsine, la 
pepsine, la pancreatine ou la brom^laTne. 

3. Un procede selon la revendication 1 ou 2, 
5 caracterise en ce que la protease est utilised 
en une quantite comprise entre O t 1 et 5% en 
poids par rapport au poids de la laine ou des 
poils a Vetat sec. 

w 4. Laine ou poils d'animaux exempts de refine 
qui ont ete" traites par des enzymes, qui com - 
portent une couche d'^cailles essentiellement 
inchangee et qui prgsentent les proprietes 
suivantes: 

m a) un r&r6cis$ement de surface (somme du 

% de retrecissement dans la longueur et du 
% de retrecissement dans la largeur) S 
10% apres un essai Cubex d'au moins 1 
heure ou apres 5 cycles 7A selon IWS TM 

20 31, 

b) une perte de resistance du file\ par rap- 
port a la laine ou aux poils non traites, 
inferieure a 15% et 

c) un allongement qui se de^eriore de moins 
25 de 20%. 
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